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GLOSSARY

The following list includes many commonly used
robotics terms.

ACCURACY: The placement repeatability of a robot.
It is determined by how close the manipulator can be
returned to the exact same point when repeatedly cycled.
Placement and repeatability from between +/-0 .01mm
and +/-0.2mm is common.

ACTUATOR: A device that converts electrical,
hydraulic, or pneumatic energy to mechanical power in
order to cause motion and positioning of the robot.

ADAPTABLE: The abllity to make self-directed cor-
rection, often by the use of visual, force, or tactile
Sensors.

ARM: An interconnected series of links and powered
joints that support and move an end-effector through
space.

ARTICULATE COORDINATE SYSTEM: Also known
as a jointed coordinate system, and is one of the most
popular robots with industrial applications. It resembles
the human arm and has two axes (shoulder and elbow)
that have the capability of bending. It can also rotate
in the horizontal plane and be fitted for a variety of
end-effectors. Its work envelope forms the major portion
of a sphere.

ARTIFICIAL INTELLIGENCE: The ability of a machine
to perform functions that are normally associated with
human intelligence, such as learning, judgement, pattern
recognition, and classification.

ASCII: An acronym for the American Standard Code
for Information Interchange. A binary-based standard
for defining codes for information exchange between
equipment produced by different manufacturers.

AXIS (plural AXES): Rotational joints that determine
the number of intricate motions a robot can perform.
Axes are also referred to as "degrees of freedom."

BASIC: An acronym for the Beginners All-purpose
Symbolic Instruction Code. A common programming
language which groups many different steps into easy-
to-use command words. A nearly universal programming
language.

BETA () AXIS: An axis that allows the arm to bend
up and down.

CARTESIAN COORDINATES: A three-number coor-
dinate system that uses three perpendicular axes (X,Y,2),
or planes, to identify a point in space.

CELL: See Work Cell.
CHIP: An integrated circuit.

CLOSED-LOOP SYSTEM: A system that uses feed-
back for control purposes. It is often referred to as a
servo system.

CONTINUOUS PATH: A servo-control system that
specifies all points along a desired path of motion.
Servo-controlled robots allow the axes to trace out a
smooth curved path.

CONTROLLER: The robot "brain" that directs the
motion of the manipulator.

CURSOR: The blinking dash on the computer monitor,
which indicates the position of the next character to be
entered at the keyboard of the computer. It also indicates
the position where any keyboard action to be executed
will commence.

CYCLE TIME: The period of time required to complete
a sequence of operations that are repeated on a regular
basis.

CYLINDRICAL COORDINATE ROBOT: Arobot whose
manipulator arm has three degrees of freedom (rotation,
up-and-down, and extension and retraction). lts work
envelope traces out a cylinder or portion thereof.

DEAD ZONE: The area at the rear of a robot’'s work
envelope in which the end-effector may not reach.

DEGREES OF FREEDOM: The number of independent
ways in which an end-effector can move. Each axis or
joint on the arm is considered a degree of freedom.

DIGITAL LOGIC: A voltage-based binary logic system
with only two distinct possible states, HIGH (logic 1)
or LOW (logic 0). The combination of logic states allows
the representation of numbers for high-speed arithmetic
operations, or of codes which represent alphanumeric
characters for high-speed communication.

DRAM: An abbreviation of Dynamic Random-Access

Memory. A form of RAM which requires periodic rewriting
of its data (refreshing) to prevent data loss.
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DRIFT: The tendency of a system’s performance to
slowly move away from the desired response.

DUAL CYCLE: The amount of time that a device or
system is active or at full power.

ELBOW: The joint that connects together a robot’s
upper arm and forearm.

END-EFFECTOR: A tool (gripper, magnet, driver,
etc.) attached to the wrist of a manipulator in order to
perform the robot’s task.

END-OF-ARM TOOLING: Same as End-Effector.

END STOP: Used on each axis of a nonservo type
robot to limit the amount of travel.

FEEDBACK: The use of tactile and visual sensors to
allow a controller to adjust a robot’s positioning, with
respect to variations affecting repeatability.

FLEXIBILITY: The ability of a robot to perform a
number of different tasks.

GRIPPER: A hand-type device used by a robot to
grasp and hold objects (either a work tool or the material
being worked on). It is sometimes referred to as a type
of end-effector. Can be actuated hydraulically, pneumati-
cally, or electrically.

HARD AUTOMATION: Equipment designed to perform
specific and repetitive functions on an industrial produc-
tion line at a fast pace. A family of devices from which
robots evolved.

HYDRAULIC ACTUATOR: A device for converting
fluid pressure into mechanical motion.

IC: An abbreviation of Integrated Circuit. A microminia-
ture silicon chip upon which hundreds, thousands, and
even millions of electronic components and their as-
sociated circuitry have been photographically etched.
Various packaging concepts are added to facllitate the
incorporation of the IC into printed-circuit boards, etc.

INTERFACE:Ashared boundary between independent
systems that act on or communicate with each other.
Often, a mechanical or electrical connection.

INTELLIGENT RORBOT: A robot that is programmable
to make performance choices based on sensory inputs.

JOINT: A rotational degree of freedom ina manipulator.
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JOINTED COORDINATE SYSTEM: See Articulate
Coordinate System.

KEYPAD: The set of alternate numbers on the keyboard
that are arranged like a calculator and activated by the
NUM LOCK key. Unless activated, these keys manipulate
the cursor and screen text.

KINEMATICS: The study of the motion of a rigid
body without considering the forces acting upon that
body.

LOAD CAPACITY: See Payload.

MANIPULATOR: The mechanical mechanism (robot
arm) consisting of a series of jointed or sliding segments
used to move an object through space. Often referred
to as the robot "arm."

NONSERVO ROBOT: A robot which Is limited to
three or four degrees of freedom. Travel is restricted to
the end stops, resulting in only two possible positions
for each axis.

NORMALLY CLOSED: A switch configuration in which
the circuit is inactive when the switch is closed and
activated when the switch is opened.

NORMALLY OPEN: A switch configuration in which
the circuit is inactive when the switch is open and
activated when the switch is closed.

OFF-LINE PROGRAMMING: Programming a robot
by first writing a set of instructions using an independent
computer, and then using the software to control the
robot at a later time.

ON-LINE PROGRAMMING: Programming a robot
using a computer that directly controls the robot in a
real-time mode.

OPEN-LOOP ROBOT SYSTEM: A system in which
there are no signals coming from the axes to tell the
controller the current position or velocity of the
manipulator. Axes will only stop moving when the
maximum travel limits are reached or when the controller
removes the drive signal after a predetermined amount
of time or number of steps moved. Also referred to as
a nonservo system.

PAYLOAD: The maximum weight (measured at the
gripper) that a robot can move under program control
and still maintain specified repeatability and reliability
standards (at maximum speed and reach).



PCB: An abbreviation of Printed Circuit Board. A
board for the mounting of electronic components on
which most connections are made by printed circuitry
composed of a conducting metal, such as copper,
arranged in a predetermined pattern on an insulating
substrate.

PENDANT: Usually a hand-held device having
programming buttons that command the controller to
move and record in memory the current position of a
robot’s axes as a control program is developed. Often
called a "Teach Pendant."

PICK-AND-PLACE ROBOT: A robot that operates by
moving its axes between two end points with little or
no trajectory control.

PITCH: The up-and-down rotational movement of a
wrist.

PNEUMATIC ACTUATOR: A device for converting
air (gas) pressure into mechanical motion.

POINT-TO-POINT: A servo-control system whereby
motion is made between end stops. A limited number
of points are specified by the controller and the path
of motionisfrom point-to-point rather thanin a continuous,
smooth path.

POLAR COORDINATE SYSTEM: See Spherical Coor-
dinate System.

POWER SUPPLY: Any device which provides and
regulates the energy used by a robot’s actuators, whether
hydraulic, pneumatic, electric, or some combination.

PROGRAMMABLE: Capable of receiving and process-
ing specific instructions to perform a sequence of steps.

PROXIMITY DETECTOR: A device that senses an
object and can measure its distance from the object.

R (REACH) AXIS: An in-and-out axis.

RAM: An abbreviation of Random-Access Memory.
A form of volatile computer memory in which data can
be either read from or written to without regard to data
sequence. ;

REACH: The maximum distance from the center line
of a robot to the end of its tool mounting plate.

RELIABILITY: The percent of time for which normal
operation may be expected. Also referred to as "up
time."

REPEATABILITY: The degree to which a robot system
is able to return to a specific point.

ROBOT: A reprogrammable multifunctional
manipulator designed to move material, parts, tools, or
specialized devices through variable programmed mo-
tions for the performance of a variety of tasks. (Definition
accepted atthe 11thInternational Symposium of Industrial
Robots.)

ROLL: Rotational movement around the center line
of a wrist. Sometimes referred to as "twist."

SENSOR: A transducer or feedback device that can
interact with an object to provide a quantitative measure
of a characteristic of the object.

SERVO: A device (motor) that provides a robot with
positional control over the entire range of travel about
its axis.

SHOULDER: The portion of a manipulator arm that
is attached to the base.

SPEED: The rate at which the end of the manipulator
arm can move a load under program control. Usually
expressed in inches per second or millimeters per
second.

SPHERICAL COORDINATE ROBOT: Also known as
the polar coordinate system. It has three axes of
movement (extension and retraction, vertical pivot, and
horizontal rotation) and traces out a sphere, or portion
thereof, as its work envelope.

SRAM: An abbreviation of Static Random-Access
Memory. A form of RAM which require no refreshing or
rewriting of data.

STEPPER MOTOR: A motor which uses electric
pulses to move the armature a given number of degrees.

STRAIGHT-LINE VELOCITY: A term used to describe
the speed rating of high-technology industrial robots. It
measures how quickly an end-effector can move between
two distinct points.

SWING: Rotation about the center line of the robot.
TACTILE SENSOR: A sensor that can detect the
presence of an object or measure torque or force

through contact with the object.

TEACH: The process of programming a manipulator
arm to perform a desired sequence of tasks.
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THETA (9) AXIS: A rotational axis.

TORQUE: The turning effort that is required to rotate
a mass through a radius.

TRANSDUCER: A device that converts one form of
energy into another. Many times, physical quantities are
converted into electrical signals.

TWIST: See Roll.

U AXIS: The elbow axis which moves the forearm.

UPPER ARM: The portion of a manipulator arm that
is attached to the shoulder.

VOLATILE: In computer language, a form of memory
which is lost as soon as power is removed.

W AXIS: The shoulder axis that moves the upper arm
of a manipulator.
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WALKTHROUGH PROGRAMMING: A method of
programming a robot whereby the manipulator arm is
physically moved through a complete operating cycle.

WORK CELL: The total environment (including other
robots) in which the robot performs its task.

WORK ENVELOPE: The three-dimensional space that
includes all of the points that can be reached by an
end-effector.

WORKING SPACE: Same as Work Envelope.

WRIST: A set of rotary joints that allows an end-effector
to be oriented to its workpiece.

YAW: A wrist's angular movement from side-to-side.

Z AXIS: An up-and-down axis.





